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(57)Abstract: 

PROBLEM TO BE SOLVED: To strongly weld a lead piece to a 
compressed plate part formed in an electrode plate by forming 
recessed and projecting parts on the plate surface of the 
compressed part, where a lead wire is welded, of the electrode 
plate, and welding the lead piece to the projecting part. 
SOLUTION: A recessed and projecting surface 3 comprising a 
plurality of projecting parts 3a and recessed parts 3b is formed on 
the plate surface of a compressed plate part 2 formed by 
compressing the one side of the peripheral part of a porous 
electrode substrate A in which an active material is filled, and a 
lead piece 4 is welded at a welded part 5 to the projecting part 3a 
of the recessed and projecting part 3 to constitute a battery 
electrode plate 1 . Although the welding of the lead piece 4 to the 
recessed and projecting part 3 is performed by spot welding or 
ultrasonic welding, since the lead piece is welded to the projecting 
part 3a, stable, strong welding is performed by weak pressure, and 
the peeling off strength of the lead piece 4 from the welded part 5 
is increased. 
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CLAIMS 



[Claim(s)] 

[Claim l] The plate for cells which forms this compression Itabe's plate surface in a 
concave convex, welds the piece of a lead to the heights of the concave convex, and grows 
into them in the plate for cells which welds the piece of a lead to compression Itabe who 
formed at least in one side of the side edge of a plate, and grows into him. 
[Claim 2] an active material ** the manufacturing method of the plate for cells 
characterized by welding the piece of a lead to the heights of this concave convex of this 
compression Itabe after carrying out pressurization compression at least of one side of 
the side edge of the porous electrode substrate which it filled up with the mixture or is 
not carried out with the fixture for press formed in the concave convex in the press side 
and forming compression Itabe's plate surface in a concave convex. 
[Claim 3] an active material -■ the manufacturing method of the plate for cells according 
to claim 2 characterized by to weld the piece of a lead to the heights of one of this 
concave convex of these compression Itabe after carrying out pressurization 
compression of both sides of the side edge of this porous substrate that it filled up with 
the mixture or is not carried out by the pair of the fixture for press formed in the 
concave convex in the press side and forming both compression Itabe's edge surfaces in 
a concave convex. 

[Claim 4] an active material, after carrying out pressurization compression at least of 
one side of a porous metal substrate which has the extensive area which is sufficient for 
manufacturing the plate of at least two sheets which it filled up with the mixture or is 
not carried out by cutting with the fixture for press which has a flat press side and 
forming compression Itabe By rolling out this substrate through a pressure roll, this 
compression Itabe's flat plate surface is formed in a wave-like concave convex. The 
manufacturing method of the plate for cells characterized by forming two or more 
porous electrode substrates which have compression Itabe who cuts next in this 
compression Itabe's pars intermedia, and has a wave-like concave convex at a side edge, 
and welding the piece of a lead to the heights of the concave convex of the shape of a 
wave of compression Itabe of each of that porous electrode substrate. 
[Claim 5] The manufacturing method of the plate for cells according to claim 3 
characterized by pressurizing both sides of the predetermined part of the porous 
electrode substrate which uses the pair of this fixture for press according to claim 4, and 
has the above-mentioned extensive area by this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method at the plate 
list for cells. 

[0002] 9 
[Description of the Prior Art] The pasted electrode used for alkaline batteries, such as 
the conventional nickel-cadmium battery and a nickel hydoride battery, welds the piece 
of a lead to compression Itabe formed at least in one side of the side edge, grows into 
him, and by this compression Itabe, it takes out the electrical and electric equipment 
from the piece of a lead welded to this while making conductivity and a mechanical 
strength improve. One example of the production process is shown in drawing 11 . 
Drawing 11 (a) pressurizes at least the one side with the fixture B for press which has 
the flat press side b of **12** in the side edge of the porous nickel electrode substrate A 
which consists for example, of foaming nickel, and forms compression Itabe a. a degree 
this porous electrode substrate A - for example, positive active material - after being 
filled up with a mixture and drying, drawing 11 (c) and the paste type electrode plate P 
of **13** are obtained by carrying out welding D of spot welding or ultrasonic welding 
next by pressurizing with a pressure roll and preparing in predetermined thickness in 
the piece C of a lead which consists of the griddle which performed a nickel plate or 
nickel plating to this compression Itabe a. in addition, an active material " the active 
material with which the desiccation front stirrup adhered to this compression Itabe's a 
front face behind after being filled up with the mixture " a mixture "* brushing " or 
blasting of water or air removes. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned conventional 
plate P for cells carries out welding D of the piece C of a lead to this compression Itabe's 
a flat side, its peel strength of the weld zone D is comparatively small. Therefore, 
external force has often exfoliated [ ****** and this piece C of a lead ] in the piece of a 
lead in routings, such as the erector of a group of electrode degree, and they have the 
problem which produces a manufacture loss. Moreover, since this compression Itabe a 
compresses the porous electrode substrate A with high porosity, a mechanical strength 
may be comparatively small and the force may produce ******, a **** crack, and 
fracture to the erector of a group of electrode degree etc. moreover, the above-mentioned 
manufacturing method setting - an active material •* in this compression Itabe's a 
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outside after being filled up with a mixture Since the compression crevice which uses 
this compression Itabe's flat plate surface as a base is formed of the pressurization 
compression by this fixture B for press the active material which adhered all over the 
flat base of the compression crevice which should weld the piece C of a lead " the active 
material with which clarification removal of the mixture had to be carried out 
completely, and the activity was troublesome with the active material and often 
remained - there was un-arranging [ which a mixture interferes with welding with the 
piece C of a lead, and brings about poor welding ]. 
[0004] 

[Means for Solving the Problem] It is what offers the strong stable plate for cells which 
brings about the increase of the peel strength of the weld zone of the piece of a lead and 
the improvement in compression Itabe's reinforcement which this invention solved the 
above-mentioned technical problem, and were welded to compression Itabe. In the plate 
for cells which welds the piece of a lead to compression Itabe who formed at least in one 
side of the side edge of a plate, and grows into him, this compression Itabe's plate 
surface is formed in a concave convex, and the piece of a lead is welded to the heights of 
the concave convex, and it grows into them. 

[0005] It is what offers the manufacturing method of one plate for cells which can make 
removal of a mixture easy, furthermore - while this invention brings about the plate of 
above-mentioned this invention *■ an active material — an active material - after 
carrying out pressurization compression at least of one side of the side edge of the 
porous substrate which it filled up with the mixture or is not carried out with the fixture 
for press formed in the concave convex in the press side and forming compression Itabe's 
plate surface in a concave convex, it is characterized by welding the piece of a lead to the 
heights of this concave convex of this compression Itabe. 

[0006] In this manufacturing method, by the pair of this fixture for press, by carrying 
out pressurization compression of both sides of the edge section of that porous substrate, 
if both compression Itabe's plate surfaces are formed in a concave convex, increase of 
much more mechanical strength is brought about, and one concave convex of both that 
compression Itabe's plate surfaces can be used for welding of the piece of a lead. 
[0007] It is what offers the manufacturing method of other one plate for cells which can 
make removal of a mixture easy, furthermore - while this invention brings about the 
plate for cells of above-mentioned this invention - an active material - an active 
material, after carrying out pressurization compression at least of one side of a porous 
metal substrate which has the extensive area which is sufficient for manufacturing the 
plate of at least two sheets which it filled up with the mixture or is not carried out by 
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cutting with the fixture for press which has a flat press side and forming compression 
Itabe By rolling out this substrate through a pressure roll, this compression Itabe's flat 
plate surface is formed in a wave-like concave convex. Two or more porous electrode 
substrates which have compression Itabe who cuts next in this compression Itabe's pars 
intermedia, and has a wave-like concave convex at a side edge are formed, and it is 
characterized by welding the piece of a lead to the heights of the concave convex of the 
shape of a wave of compression Itabe of each of that porous electrode substrate. 
[0008] In this case, if the pair of this fixture for press is used, both sides of the 
predetermined part of the porous electrode substrate which has the above-mentioned 
extensive area by this are pressurized and a wave*like concave convex is formed in both 
that compression Itabe's plate surfaces, one wave-like concave convex of both that plate 
surface can be used for welding of the piece of a lead. 
[0009] 

[Embodiment of the Invention] Next, the example of this invention is explained with 
reference to an accompanying drawing. Drawing 1 thru/or drawing 4 show one example 
of the manufacturing method of the plate for cells of this invention applied mainly to an 
alkaline battery, and one example of the plate for cells obtained by this. Drawing 1 (a) 
and (b) show the production process Fig. showing the manufacturing method of the 
plate for this invention cells. Drawing 1 (b) shows the top view of the plate 1 for cells of 
the shape of a rectangle of this invention, and drawing 4 shows the IV-IV line cutting 
side Fig. The plate 1 for cells of this invention forms the plate surface of compression 
Itabe 2 who did pressurization compression and formed one side of the side edge of the 
porous electrode substrate A filled up with the active material in the concave convex 3 
which consists of two or more heights 3a and crevice 3b, in heights 3a of the concave 
convex 3, carries out the piece 4 of a lead welding 5, and constitutes it so that clearly 
from these drawings. Although welding in this concave convex 3 of the piece 4 of a lead 
is welded by spot welding, ultrasonic welding, etc. Since it is welded to the heights 3a, 
while it compares with conventional flat compression Itabe's plate surface welding to a 
flat side and the welding pressure per unit area increases Since current density also 
increases, strong welding also with stable ** is obtained with small welding pressure, 
and the peel strength of the weld zone 5 of the piece 4 of a lead increases, does not have 
generating of poor welding like before, and may be manufactured by high efficiency 
without the loss of a product. Although this piece 4 of a lead consists of the piece of a 
strip of a narrow width by metal closing in made from nickel etc. and the end section is 
welded by this compression Itabe's 2 concave convex 3 Like **4** , since the edge is held 
in the compression crevice space 6 which uses as a base this concave convex 3 formed in 
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this compression Itabe's 2 outside and does not project outside from the 1st page of this 
plate, it does not damage the separator by which a laminating is carried out to the 1st 
page of the plate by this piece 4 of a lead. 

[00 10] two or more ridges where this concave convex 3 is parallel to drawing 3 and 
drawing 4 like designation it consists of the groove crevices 3b and 3b which are 
parallel to heights 3a of a **, and 3a- between them. The porous electrode substrate 
with which formation of this concave convex 3 has the continuation fine hole of the 
three-dimensional structure of about 95% or more of porosity of conductive felt-like 
electrode substrates, such as carbon fiber metallurgy group fiber, a foaming nickel 
electrode substrate, etc. in the production process of the above-mentioned plate, In the 
example of illustration, the press side 7 which shows one side of the side edge of a 
foaming nickel substrate to drawing 2 by carrying out pressurization compression with 
the press fixture 8 of the rectangular parallelepiped formed in the concave convex 7 in 
which protruding line 7a and concave streak 7b of cross* section triangle Yamagata were 
formed in parallel with alternation drawing 3 - designation - like - the ridge of the 
above [ this compression Itabe's 2 plate surface ] - it is formed in the concave convex 3 
to which heights 3a of a ** and groove crevice 3b were parallel by turns, and the crevice 
space 6 where the side veranda was opened wide similarly on the outside is obtained, 
next - the electrode substrate A of this plate 1 - a conventional method - the 
production process " an active material " a mixture - a spreading restoration machine 
-- an active material - it fills up with the mixture, for example, the active material 
which kneaded with viscous agent water solutions, such as CMC, to what made the 
subject positive-active-material powder which consists of nickel hydroxide powder, and 
mixed nickel powder and cobalt powder as an electric conduction agent in order to have 
manufactured the positive-electrode plate, and was prepared to it - it is filled up with a 
mixture. In addition, the fixture 8 for press is used in use through connection lever 8a 
which protruded from now on, connecting with the body of a pressurization machine 
which is not illustrated. 

[00 11] this compression Itabe's 2 front face an active material - since the mixture has 
adhered - a degree " an active material " before carrying out stoving of the electrode 
substrate A filled up with the mixture, blasting of brushing, water, or the compressed 
air removes an adhesion active material behind. According to this invention, the plate 
surface 3 of the side into which this compression Itabe 2 was compressed Since it is 
sufficient if it is the aforementioned concave convex configuration and ** also welds the 
piece 4 of a lead only to the heights 3a since then Since it does not have a bad influence 
on welding of the piece 4 of a lead at all even if it is sufficient if an adhesion active 
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material is removed only from the heights 3a and 3a, and an active material remains to 
the crevice When conventional compression Itabe ? s plate surface is a flat side, it can 
compare, when clarification of the whole surface needs to be carried out, and a 
clarification activity can be done easily and quickly, and it is desirable. 
[0012] in this way — since then and a conventional method following *• a restoration 
active material - after performing stoving of a mixture, the plate 1 of this invention is 
obtained for the piece 4 of a lead good like drawing 1 (b) and **4** by welding the piece 
4 of a lead to the compression Itabe's 2 concavo-convex plate surface 3. in addition, 
welding to this compression Itabe 2 of this piece 4 of a lead - an active material - of 
course, you may carry out at the front like the packer of a mixture 

[0013] in addition - again - an active material - a mixture is pressurized through the 
pressure roll of a pair before welding of the aforementioned piece 4 of a lead, after 
finishing restoration and desiccation processing, and although it is general to adjust 
this substrate in predetermined thickness, even if it pressurizes through a pressure roll 
after welding of the piece 4 of a lead, it does not interfere. 

[0014] According to this invention, of course, you may constitute in the plate 1 to which 
pressurization compression of both sides of the side edge of the porous electrode 
substrate A of this plate 1 was carried out, the concave convexes 3 and 3 were formed in 
compression Itabe's 2 both sides, and the piece 4 of a lead was welded by heights 3a of 
one of the concave convexes 3. Drawing 5 (a) shows one example of the manufacturing 
method, and drawing 5 (b) is the decision Fig. of the important section corresponding to 
drawing 4 of the example of the point of the plate A obtained by this. As the 
manufacturing method is shown in drawing 5 (a), in the example of illustration, the 
fixtures 8 and 8 for press of the format formed in the concave convex 7 which has by 
turns protruding line 7a to which a large number are parallel in the press side used in 
the previous example, and concave streak 7b to both sides of the side edge of this porous 
electrode substrate A It arranges in a location where concave streak 7b gears with each 
protruding line 7a which the press sides 7 and 7 which counter counter up and down 
through this substrate A, and pressurization compression is carried out so that both 
sides of the side edge of this substrate A may be compressed with the fixtures 8 and 8 for 
these press. At the appropriate time, it compares with conventional flat compression 
Itabe a, and a mechanical strength increases, compression Itabe 2 crooked **** of **5** 
and in the shape of a wave is obtained, even if it receives external force in the assembly 
operation of a group of electrode etc., raw [ of a crack or the damage ] is not carried out, 
but a strong stable plate is obtained, the ridge which is parallel to coincidence like [ the 
both sides ] an example 1 with compression Itabe 2 of the shape of the wave - the 
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compression crevice space 6 is formed in each of the outside at the same time the ** 
heights 3a and 3a, and the groove crevices 3b and 3b and the concave convexes 3 and 3 
which - has by turns are formed. [ ~, and ] In this way, the plate 1 of this invention is 
obtained by welding the piece 4 of a lead to the heights 3a and 3a of the concave convex 
3 of the either of these compression Itabe 2, and --. before welding of the piece 4 of a lead 
-- this porous electrode substrate A - an active material - restoration of a mixture, and 
the active material adhering to this compression Itabe 2 - although it is general to 
remove a mixture and it is desirable - after welding of the piece 4 of a lead - an active 
material - even if it is made to be filled up with a mixture, it does not interfere. 
[0015] Drawing 6 shows the modification of fixture 8' for press used for manufacture of 
the plate of this invention. This fixture 8' that has connection lever 8a' carries out 
alignment arrangement of punctiform heights 7a 1 of the shape of much square spindle, 
and the 7a for the press side in all directions. It forms in heights 7a' of the shape of each 
[ these ] spindle, 7a', and concave convex 7' of - that punctiform crevice 7b' of the shape 
of much square spindle and 7b'- are formed, and changes in between. The pair of fixture 
8' for press with a ****** irregularity side configuration is prepared. In the way of **5** 
of a previous example By carrying out pressurization compression of both sides of the 
side edge of the porous electrode substrate A, like **7** To compression Itabe's 2 both 
sides At the same time the concave convexes 3 and 3 by which **** formation of much 
square spindle-like punctiform heights 3a and 3a and was carried out with punctiform 
heights 7a' of the shape of a square spindle of press side 7' of this fixture 8for press ' and 
8\ 7a', the square spindle-like punctiform crevices 7b and 7b, the punctiform crevices 
3b and 3b of the shape of the square essence corresponding to " and - are formed The 
compression crevice space 6 and 6 is formed in the outside. It **, one concave convex 3 of 
the compression Itabe 2 is used, and the plate of this invention is obtained by welding 
the piece of a lead (not shown) to the heights 3a and 3a and ~. 

[0016] When the above carries out pressurization compression of the fixture for press 
currently formed in the concave convex in the press side at the piece edge of this porous 
electrode substrate A, as for the activity which forms compression Itabe with the 
concave convex, it is desirable to apply to the long picture which usually has the 
extensive area which is sufficient for manufacturing the plate of this invention of at 
least two sheets by cutting, or/and the double-width porous electrode substrate A. That 
is, it is desirable from the point of productive efficiency to consist predetermined 
spacing and to form compression Itabe who consists predetermined spacing along the 
side edge of the straight side of the porous electrode substrate A, does sequential 
pressurization compression at least of the one side with this fixture for press, and has a 
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concave convex. 

[0017] Drawing 8 shows other examples of the manufacturing method of the plate of 
this invention. In this manufacturing method, compression Itabe who has a concave 
convex in this porous electrode substrate A can be formed, without using the fixture for 
press formed in the concave convex in the press side used for the above "mentioned 
example. That is, a long picture or/and a double-width porous electrode substrate with 
the extensive area which is sufficient for obtaining the electrode of this invention of at 
least two sheets by cutting are prepared. The porous electrode substrate A of the 
magnitude which has the predetermined width of face of the long picture which is 
sufficient for obtaining the electrode of this invention of two sheets by cutting like the 
drawing 8 (a) ** is prepared. For example, like the drawing 8 (b) ** In obtaining the 
plate of the predetermined magnitude of two sheets which cuts in the part shown by the 
imaginary line, and makes the cutting plane one side, respectively With the fixture 10 
for press with the flat press side 9 with the area for two sheets equivalent to forming 
compression Itabe for two sheets which intersect perpendicularly with the imaginary 
line which should cut the schedule, and should be formed in the side edge of each plate 
of cutting of **9** At least one side of the substrate is intersected perpendicularly to the 
imaginary line which should be cut, and pressurization compression of the area over 
division into equal parts is carried out. 10a shows the connection lever formed in this 
fixture 10 for press. In the example of illustration, from both sides of the electrode 
substrate A, the pair of this fixture 9 for press is used, pressurization compression is 
carried out from the upper and lower sides, and the compression crevice space 6 of one 
long rectangle surrounded by non-compressed substrate thickness is formed in 
compression Itabe 2 who changes from the flat plate surface region for two sheets of the 
long rectangle for two **** of drawing (a) ** to the both sides, and its outside, a degree " 
this electrode substrate A " positive active material - after being filled up with a 
mixture and drying, pressurization expanding is carried out in the die-length direction 
through the reduction roll of a pair, the difference of rolling with the substrate with 
which a reduction roll rolls out directly at the appropriate time, and this compression 
Itabe 2 that is not directly rolled out by the reduction roll this compression Itabe's 2 
flat side **** of the drawing 8 (b) ** and **10** the concave convexes 3 and 3 of the 
shape of the shape of a wave and a wrinkle which consist of cross-section radii-like 
protruding line 3a to which a large number are parallel, respectively, and concave 
streak 3b are formed in the both sides crooked wavelike. The compression crevice space 
6 and 6 is formed in both the compression Itabe's 2 outsides at coincidence. Next, when 
the cutting plane line of the schedule cuts, as shown in drawing 8 (c), the electrode 
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substrate A with which it rilled up with the active material with which both sides of 
compression Itabe 2 of the shape of an above wave were formed in the side edge of the 
electrode substrate A at the concave convexes 3 and 3 is obtained, an active material - 
this compression Itabe's 2 shaping front stirrup performs restoration to this electrode 
substrate A of a mixture behind, the active material which ** and has adhered to the 
front face of this compression Itabe 2 of each of that electrode substrate A in any case - 
after removing a mixture, the plates 1 and 1 of this invention of two sheets are obtained 
by welding the piece 4 of a lead to the protruding line 3a and 3a of one of the concave 
convexes 3, i.e., heights, and -\ 

[0018] in addition, the active material to a porous metal substrate - it cannot be 
overemphasized that it may be performed before restoration of a mixture forms 
compression Itabe with the concave convex of this invention, pressurization 
compression of after that [ part ] may be carried out, and compression Itabe may be 
formed, moreover, welding of the piece of a lead - the electrode substrate A - an active 
material - next any are sufficient as the front stirrup filled up with a mixture. 
[0019] 

[Example] Next, a still more detailed example is explained. 

Many punctiform heights and crevices were arranged in the side edge of the porous 
electrode substrate which consists of the sponge -like nickel sheet of 1.6mm in example 1 
thickness, and 95% of 13mmx37mm porosity in the press side, the active material which 
added the CMC water solution of the specified quantity and agitated 93% of nickel 
hydroxide powder, 4% of cobalt powder, and 3% of nickel powder by the weight ratio 
after carrying out pressurization compression of the both sides with the fixture for press 
and forming **** in the both sides from many punctiform heights and punctiform 
crevices with 3mmx3mm compression Itabe - a mixture - this electrode substrate was 
filled up with the paste with the restoration machine, and it carried out stoving at 150 
degrees C. The plate prepared in thickness of 0.55mm through the reduction roll of a 
pair at ** was obtained, the active material which carried out brushing of one concave 
convex of the compression Itabe next, and has adhered - after removing a mixture, spot 
welding of the piece of a lead of the shape of a tape made from nickel with a thickness of 
about 0.15mm was carried out to the heights, and the plate of this invention was 
obtained. 

[0020] The core was intersected in the line which should be cut since then [ of the core of 
the die length of the porous electrode substrate which consists of 1.6mm in example 2 
thickness, and a 13mmx74mm sponge-like nickel sheet ], pressurization compression of 
both sides of this electrode substrate was carried out using the pair of the fixture for 
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press which has a 6mmx3mm flat press side, and compression Itabe who has a 
3mmx3mm area equally to the both sides of the center line was formed, then, the 
positive active material same to this electrode substrate as an example 1 - it was filled 
up with the mixture and dried, a degree - the substrate of this long picture - the 
die-length direction - the reduction roll of a pair - letting it pass - pressurization 
extension processing ~ carrying out this - flat compression Itabe was made crooked in 
the shape of a wave, and the concave convex which has many wrinkles in the both sides 
was generated. Next, the compression Itabe's center line cut and the electrode substrate 
with which it filled up with the active material of two sheets with which compression 
Itabe of the shape of this wave was formed in the side edge was obtained, the active 
material which has adhered to one wavelike concave convex of these compression Itabe 
of each of that substrate next - after removing a mixture by brushing, the piece of a 
lead was welded to the heights, and the plate of this invention was obtained. 
[0021] It replaced with the fixture for press which made the concave convex the press 
side in the conventional example example 1, and the conventional plate was obtained 
like the example 1 except having used the fixture for press with the conventional flat 
press side. 

[0022] Next, the peel test of the piece of a lead per each 100 plates of the 
above-mentioned examples 1 and 2 and the conventional example was performed. This 
peel test measured welding reinforcement in simple according to the hauling force when 
tearing off and fracturing the piece of a lead, and a plate, (news publication issue Okuda 
****** from reference -works "a guide to spot welding" 134 or 135 pages) . In the plate, 
five sheets were the defectives not more than tensile strength 11. 8N conventionally. 
Incidentally, the average tensile strength of 100 sheets was 19.6Ns. On the other hand, 
the tensile strength of all the plates of this invention was large, and the defective was 0. 
Incidentally, the tensile strength of an average of 100 sheets each was 21.6Ns. 
[0023] 

[Effect of the Invention] Since according to this invention the plate surface of 
compression Itabe of the plate which should weld the piece of a lead is formed in a 
concave convex and the piece of a lead is welded to the heights, it compares with 
welding the piece of a lead to conventional compression Itabe's flat side, since current 
density also concentrates ** on heights with small welding pressure, welding is 
obtained certainly, and the plate welded more firmly is obtained. Moreover, compression 
Itabe who has a wrinkle-like concave convex automatically by being able to form easily 
or rolling out this electrode substrate after forming flat rectangle -like compression Itabe 
to a long substrate by carrying out pressurization compression of the porous electrode 

10 



substrate side with the fixture for press with which the compression Itabe's concave 
convex formed the press side in the concave convex is obtained. ** - the heights of 
compression Itabe's concave convex - blasting of brushing, air, or water - an adhesion 
active material - since it is sufficient if a mixture is removed, the removal serves as 
easy and high efficiency. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 (a), (b)] The top view showing the production process of one example of the 
manufacturing method of the plate for cells of this invention. 

[Drawing 2] The slant-face Fig. of the fixture for press used for the manufacturing 
method of this invention. 

[Drawing 3] The slant-face Fig. of the important section enclosed with O of drawing 1 (a). 
[Drawing 41 The IV-IV line cutting side Fig. showing one example of the plate for cells of 
this invention of the drawing 1 (b) **. 

t Drawing 5 (a)] The sectional view showing a part of production process in the 
modification of the manufacturing method of this invention. 

[ Drawing 5 (b)] The sectional view of the important section of the plate for this 

invention cells pass the production process of drawing 5 (a). 

[Drawing 6] The slant-face Fig. of the modification of the fixture for press. 

[Drawing 71 The slant-face Fig. of the important section corresponding to drawing 3 

which is some processes of the production process in the modification of the 

manufacturing method of this invention. 

[ Drawing 8 (a) - (d)] The top view showing the production process of other 
manufacturing methods of this invention. 

[Drawing 9] The slant-face Fig. of the fixture for press used by the manufacturing 
method of **8** . 

[Drawing 10] X-X-ray cutting side Fig. of drawing 8 (d) showing the electrode for cells of 
this invention. 

[ Drawing 11 (a) * (c)] The top view showing the production process of the manufacturing 
method of the conventional plate for cells. 
[Description of Notations] 

A Electrode substrate 1 Plate for cells of this invention 2 Compression Itabe 

3 Concave Convex 3a Heights 3B Crevice 

4 Piece of Lead 5 Welding 6 Crevice Space 
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7 7' Press side in which the concave convex was formed 

8 8' Fixture for press 9 Flat press side 10 Fixture for press 
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8S8¥9-8 2 3 3 2 



[Sf*«1] a«0>22l§8?a>'>£< tmmzj&f&L 
fcEa«&l-y-KM£SaLT)SSSS!ffla«Ufc^ 
X. &EaffiSW>«®£IH]ib®K»jSU *0)Wtbm<D 

amz y - kms LTfi£*m;&fflffifi. 

£fl.1tSagffi<D2Hitft0>'J>fc < £ £M®£*PE®£Ga 
G® htz Effl&Ml- * y ftJEESS L r EJ8S 

©CiSPU 'J - KM i Sg-f -5 c t Zft&b t 

[1**83] 3&BSffl<Dfc££ftfcXI*$*VCl"5: 

i^*fl.itSfifl)a«SBfl)ii®$. »E®$cao®ic» 

fift$tifc»EffljSm<D-»l-«fcy»EEiSLT, EJS1S 
8&(Dil$a®£IHi!!]®lcff2JifcLfc&, &ESS«8P<D 1^1**1. 
A^-*roSGaO®<OCiS5ir 'J - KM£i8}£ Lfc d £ £ ft 
ttfc -ri>il*JS 2 E*a>«»flia&a»t&. 
[R*®4] S1»a^ffl<0»a**ifcXtt$*iri^j: 

ffEB £*Tf 6ffEIHJiJII= J: y *0EE«S LTElSfiSP 
SBlftLfeft. ttSttSttED-JltSaLTEK-f £C 

ticfcy, BE«s«SB<o¥S'SS®^*^fl)iaeiffiic^ 
<DiHiei®$%^*EjeteSB$^'5^fl.ttisste$a 
pgaBaatti:: y - K*$?gg-f § c t * fttst-r 
[ti*jS5] H#«4Ke<©gi»Effl&m<D-*r£ffi 

fflU CW=J:y±Eroi6®igES^-rS^fl.1±llfilStti 
(OBrSiiBi©^® ^ttJEf * C t * ftffli: -f 3 

[000 1] 

[0002] 

[tt*©ftffi] «6*©-^^;u-* K 5 

*;i/7K**ftS©7;u*ys*»i=ttffl*;h.S'«-A h 

MKlt *<D>a»S5©'>fc< t t,MBI=»l***ifcE 
M&ftl:y-h'JttJMtLTJft«t«n?. KEffitSSSI- 

.ty. »«tt*>a«was©iai±ii-L©-5t*i=. cti 
i=*ttLfcy-KM-*»&*«**yui-r*©-c**. a 

1 1 l-*©SJ§Ig<» 1 ASST. 01 1 (a) it. fl 

©ja&SPI-Sl 2*<D¥iifcffE®b£to#Effl;6M 
Blz«feiJ. *<D'PU< £4,M®£»ELTEigl£8Ba£ 

^S0£3£«LK»LfcS. JnED-JUlcfcyjnELTffi 



>T)\,)tir> ££JSLfc»:EA> ')- KMC £ 
xtff KiSgXI*S#*iSS'5i:©igSD£-r«,^ < !:ic 

*y. 01 1 (c) ai/01 z^o^-x hstsatep 

ffJXIi&l^ KEffl«S5a(0a®lcWaLfc3^H^ 
I*. -J '»<7\z& ysKLMi*XI*xr©i»^ftl+l- 

«j:yKE*-r§o 

[0 0 0 3] 

[3EWMS*LJ:5£-f4ISH] ±Kft*©«;l!ifflaiS 
PI*. &E16ffi6Ba0>¥£®l=y-KMC$;gftD-f S 

©u. *o>%&&D0)wt&&&tftt&m^i\ tto 
r . a«if ©$§£igfcif©ttSlifl-e y - kmc:** 
V -5 £ K 'J - KM C lifflSI- 4 C £ A< L li L I* fc 

(*. *7lg©S^* : ILt±SaS«A$E^Lfct,©-e& 

*fc©. a«w^s*<ttsw/h*<, asaf©fflitis 

S. ±ffi©U£&l-fc^T. 3ttKftM«%« 
SL KEMEB a ©fl-Hdii. »»Effl5H^BI=*4ftI 
EEJSlCfey. KE<8tt8?0)¥fifc«B£JiBi:-f-5E 

«SiaspA<»)fi**i*©-c. y-KMc^jts-f^t-f-© 

E«IH»©¥SfcJ&B©±Bl::tt«Lfc;S1&H&»£S 
LtfS® IfeSttXaftW 'J - KMC * ©58ti£ L 
[0004] 

«*L, E«ffiSBI-iSSLf=y-KM©?gSSS©*i|g|^ 
g©«^:i:EiS«SB©Sa©|pl±i: $ tfc bfSSS* 

&«;e;jB&tt$&fft-r«t©-c. a*©ia»aj©'>*< 

ttM®l^fiELfcEfflffiS5l- y-KM*»»LTfiJS 
l»fl««:6l»T. »E*«»©*B*IHli!bBI=»fi8 
L. -eroGDCiB©eiSBlc'J-KM£j§mLrBe^„ 
[0005] -tRroSS&fiiWtHSfcifc 

ttMB$»EB$DflfiBI=»rt*#ifcffEfflj&aic«fc 

y»EE«iLrEaa»©«B*iHjiaBi=»/aLfca. 

KEffi«SB©SDDO®©dbSi5l- 'J - KM* »»f -S - «!: 
£ftfStr*o 

[0 0 0 6] -©SJSai^fct^T. KffEfflj§M©-« 

i=*y. *©^EttSts©Jg«sp©sg®$»EE^-r* 
cti~«fcy. Eist5fiB©B«®£iHici®ic^jie-rtii*- 

<oiiffi®<oi>-r*tA^-^«)[ai2i®if 'j - km©»»i=« 

[0 0 0 7] ±IE(D*fEM<Ott- : l!!fflafi 

stecoi o«)aj6ffla«<oaiSiieffl«-r4t©-c. a 



(3) HSS¥9-8 2 332 




t4&B«ffi<D'>fc < i: ®£¥*§fc#E®£rr*» 

Effl£*l-<fcytoEEJ8LTE8i«8B£}BlSLfc&. tt 

sts^ttEQ-^^auTES-rsctiz.ky. be® 
tssp<o+p B isPT?«iBiLT)a^a5i=*^ro[aeiffl^^'ri) 

Ef6«S££T££ttttS«S1££iISi*JBli!cU *<D 
S-*fl.ttSffiS«<0Ei®teSil<niSftt(DIfflCiS(7)eiSBI- 'J 

- k* -s c t f s„ 

[0 0 0 8] c©i§£. Kfl>Effl£:l<D-a£ffifflU 
Sr<DiE®£«]E-f £.<fc5KU *<BES3ffigB<DS5lBffil:: 

[0009] 

1 (a) Rtf (b) I*. *«MH*fflffiSroSitiS** 

■fajimi0£*-fo 01 (b) it. *m®<Dmw<r> 

a«ffl«t6lO)2p®0. 04 It, *0>I V- I VUffiBi 

®0£*-f. c*ib<D0A\bEb^&J:5l::. *S6$a> 

®$is»<dos53 a tiag53 bfrbjs&Gafl®3i-«j/i!c 

U *0>IH!£i®3a)£i6?3 alcU-Kn-4^jSft5LT 
fitfiRLfctO)T-&*. 'J-KK-4<D&K]£i®3^<7)$g& 

®A«FS®l-;8}rf*l-itU *fi®«^fcy<D*0E* 

itmx-f&tmz. wa&&$m*i+t>0T!. n^^m 

E*-e®t$5£S$fcj8tfAM#b*u 'J-K*4©»» 
S5<D?i]fi!3iSI*li*U «t*0>J:5>S;8fc*6<Df6± 
tf&<. $n D »<Daxfc<&fig3M-Si£L$b;h.£,, &'J 

hu^^n-^bsey. &Eisi£SB2a>E!]db®3ic*(D- 

EtittS* 2 ©niWBfiS £ HSSGaOffi 3 $ JSffi i: "f £ 
ES8CD8i!SP B l6rtl-i|X§$tir. StffiffilSfrbftSBI- 
^th-T-S-tA^txD-C. *<&«fclffil-«lf **i-2>-fe 

£»'J - Kfi 4 ic * y «ttl+S c t i». 
[0 0 10] BOG® 3 1*. 0 3&1/0 4ICM*OJ:5 
¥ff-r^a«CDaRtta>eiSB3 a. 3 a- tttoNHz 
¥fi?&m#.<W!S®3 b. 3 b t^b)S-5. SiDDdb® 3 



■v^;uss<7)ja»sP(on-®^0 2ic*-r»E®7 k 

® = ft©lUfl*<Z>e]*7 aiDD&7 bt^SSI-WrLT 
te/SSJifcODfii® 7 U^/S$*ifcE^<*0)»EJ&ft 8 1- 
J:y*DEEia-r4Ci:l:<*:ys 03 leaflet 5 K 
EIS«SB2<DS®A<|iIIB<Datt©i!]iS3 a t ( =«tta)IHlSil 
3 biA<SSI-¥ffLfciadb®3U^)S$ii. 
©M-fi!llciZ!^fflj!)<g§)»**T.fciag»?SF B T6A<^b*t-5. * 
BUfiKDSfcgtSAlCl*, ftfltKJ:^ 

ia-ca*it**a**a«c«k y sttKftawatt* 

JiTl^,, jE*i$£Siii-f SKI*, * 

^b--vy;H»^bfi£*iE«j£ifelSt»^±tt:tL. »H 

c ts. z <Dttsffl*iSiaic«fc y ma l r na l fcs&ss 

^b^lSLfcjlJSffSaS^L-C. 0*LfcL>»E« 

[001 1] SEiSfis»2<os®ici*. jg^s^awtt 
Ejesaroft^Mitic.fey^js^ia^KEi-r*,, 

Wlr«ktilf» BE|gfiS2<Z>Eia£ftfcil(DffiS3l*, 

sirKtDPaciSJKtt.t'SoTsy. rat, y-K* 

4£*<Dfii6B3 a©^|cj§S-rHI*Sy*«)l?. -f-<0db 
SP3a. 3 aO^bttgS&SS&S-fftlfSy, * 
©CQgBI-, 5S^HA<SSUf=i:L-Ct. 'J-Kfr4<D» 

[0012] l-c. mm. sai-tttv ftsstia 
£Sfl<Diras»te*S£iT^fc&. 01 (b) ai/047*a>j: 

J E-a)ES3tSS52(Diaiate®3l-, •j-KR4t» 

ti=*y. y-K)t4A<a»i:*«Mtf)ffifii 

A^b*t*. (Si, K'J-K^4(DKEJStRSP2^fl)jt» 

[0013] («*fc. T&vumsmttm. &®mmm 
Ktzmt. itrEroy-KM-4(7)iS}simc. -wromED 

aurttiELrtSLXx'tf^. 

[0 0 14] *«Wlc«fc*ilS. Kffi«1©^ai4Sffi» 
4SA<7>2»§SO^®$»lEEtSL-C. E^^2(0il® 
ICD!]i&®3. 3$»figL. -t<DL^-f*l^-^<0IHia®3 
CDdbS?3 a lz. y-K«-4$»fi|**ifcffifi1 

-c=fefii>cti*^l«-e&€.. 05 (a) ij-e-rossigs© 

105$*L. 05 (b) li. CftlCcfc^TfSbftfcSffi 
A(D5fe<DHffifi<iro04lc«{5-rsgSSO)aBr0-Cfe*. 
^•(OSljijil*. 05 (a) l^-fj:5l-. 5fe<OHJfi^-C 

ffl^fcifE®$^ao)wr*db*7 a tiaft7 b$5E 



(4) ftgg*p9-8 23 32 



8 £K£?l1±S«£«A©2li8iJ©iI®l:0*©0!|-e 

7 a <t GO0: 7 b A<SSS A £tf LT 5 * 5 fcfc® 

8. 8T-&E-fSJ:-5l-ttlEEI8 1 f SSSt^li, 0 
5*©So#. *tti:fBffiLf=E^figP2A<^^*tr, ft 
*©¥SfcEi8lSaa|::ttLaffiM5iSA<ii*U ffiffi 

0)Effltea5 2izj:y. -tcoiisirigjscai 1 fcaaicVfT 

-t£f&tteiS»3a. 3 a. -tiltttGaSS 3 b , 3 b. - 

A<$sic^-r-5iaci®3. 3mmzti%tm&nz^ * 

©**©*MMI:U EtSDaS»SP H l6A^B£$*l§„ fr<L 
t\ &EI@fi&2©*©l^;h>-:£©IH]ia®3©fi]gP 
3a. 3a. -I-'J- K*4£i§8-f SCil-J: y . * 
8W©affi1 A<®f>H4. 'J-K*4a*a©ttl::. IS 
£fl.14««SffiA|::;S!Bjft£&l©5t££, SEtSSSP 2 

»*l^a<. 'j-h*ft4<»i§ssicai*ia69i<D?Ea^ 

[0015] 06i*, *m®0&&<»M&\z&mtz>w 
&m%MB' ©g^s^t. a&ffsa- zmtt>& 
j§«8' i*. *©#e®£, #»©eaft«n*©jStteiSB 

7 a' . 7 a$««tlzS5l]EiSL. C*l ttmKOCxU 
7a' . 7a' . • -CDF B 1lC^»(DEfl«tt<0^ttIHlSP 7 
b' . 7 b' — 1imtfLZb.Xf$.h\2l€ffil ' lUB/SLfc 

&©-<?& y, A^smASj&tt^toiiPEfflftms' © 
-»$fflsu $fc©i&i6W©0 5*©i^i-e, ^Tiits 
aatEA©a»s«)BgffiSftiEE«-rs-i:i=«):y. b 

7*©* SIC, Elg«8P2©iS5®l-, KffEffl^ft 
8' , 8' ©#E®7' ©e3ftgtt©jSttfl«B7 a' . 
7 a' . -£rafl«tt(Dj£tt[Ha»7 b. 7 b. -I=»I6 

-r*E3ft»tt<o^ttiHg?3 b. 3 b. -tesft«tt©j& 

tWbSP3a. 3a. •■•A^aEai^jS^ftfcDaCi® 3 , 
3 Aortitis *©*ai::. EJSDDgSSFBl 
6. 6A^«$*i-5c B5LT. -5-©ES8«8B2©lvf *t 
fr-5©03l!b® 3 U -?-a)i!!ia53 a. 3 a, - iz 

a«A<$fc>*l$. 

[0 0 16] Jil±l*» fflE®$Dfli2i®l=»fiE$tiTl^ 

sctiCcty *<onao®$ t ofcESSSSB* »*■*- 

«ai::*y**<**2tt©*«8W©a« 
*ajt-r*i=E*i£®«$^-r*«Rxi*/ai;i£«<D 
#Etts«sffiAicaffl-ri>ctA<»*Lt^. bp*,*© 

$att«aa« A©**©ffla»l=»l*BrSIBMiS» L 
Efflj&SU* y *©*>S < t tM-ffi SBB**0EE 



[00171B8I*. *SE(B©ti«©§!!i§;£©<6©2eS& 
COSitji-C?!*. -t!B©3SiS0IKffll>f=#E 
S^lHldbai-^Jie^ttfclfEffl^*^ ffll^S C £ iS < . 

K*fl.ttSffissAic. noeiffi$%oE^te8»$»fiei- 

*ZtA<T'^«. BP*>. V]mz&i)'J>tj;<k&2ftO>* 

#&w©ma£®si-E*i£®#£togftxi*/;Rtfj£ 

*I©£?U4SaS1S£fflS-f fllxtf. 08 (a) 

©*o<. «jffi=j;y 2tt(o*«wroaa^si=si.s 
R<DBfsro*a$^-r**t$(D^?ii±iia»SA$ffls 

U 08 (b) *©«J:5I=, <ES8-e^-r<lBit?«Bi 
U *©WIr®£:fc>*-jZ!i-f £2fc©j?r3£©*££© 
a«£**«*l=li. *©?&©«K-4-'<*&fla£:* 
$L> ttfi^- t fcy**©«te©2«iSKffJ)S£ti£'<# 
2fc#©Effi<S8B£fl2fi£-f -SKffljiS-f & 2ft#©®8£ 
*.o¥fifc}¥Effi9£*,o09;F©#Effl;&^1 OlCfc 

y. *©»«©'j>fc< tttsmZs ^©wBffT^ffiS 

8lcaul£5SLTS?#lcggA<S®iiS£ttEEI8-t-&. 1 

oait. KffEffl^si oiraitfcagffs^to 0* 

©-*t£<£fflU ^©±T^bfllEEiSU-C. *©®® 

\z® (a) *©to£ 2 &#©££»*© 2 «#©¥«£» 

®8*&JSSEi8««B 2 i: ^©{l-ffilllcjfcEJg&lSSJI:: <fc 

ysa$*ifc 1 orosffi»oE®pa»SF B i6 $»fi6-r 
*. *-e, ttSffSftAicjEffistts^^^a. ft® 

Ltz&. -W<DEaP-;u$aLTf-<DS*»l6llc»lE 
«S«t$l*, ESP-iUc«fc y USEES SFtt 
£ ESa-W: J: y USES * ftfc l^KEttfiffl 
2i©ES©glc<J:y, &E*g««U2©¥S®lcl*, 0 
8 (b) iji&lf® 1 0^<DSn#;*ttl-BfflLfc-5-a)^S 
lC*^*a<Oqi«-ri)Bran31tt(Di!b*3 a £Pfl&3 b 
<!:A^b)56§a^tt<Dg^tM*ffl[tt©IHJlaa3, 3/)<»Ji6$*l 

mmz*o>mt&iR&z<Dffi9\-mizi£i&w®&ra6. 

^li. 08 (c) lc*-TJ:5lc. ®11SttA<oa8SSI- 
B?l8E<0»tt<DEffififiP2roeSSA<IHIi!hS3. 3\zWi&Z 

*ifca*K©*«**ifc«aaMSAAt»6*i*. a^a 
ssA<oBE»«S2©affii=«»L-ct^saaH&*i 

$^*Lfc^. -f-©t^^-7J<Diaei®3(DCi^ BP 
*.dbSS3a. 3 a. ~[Z >) - KM" 4 * C t lr J: 

y 2 ft<D*f§M(0at5 1 . 1 A^ftSo 

[oo i si (Si, ^?Li±&)ast5^a)S^a^sii<o3ta 
i*. *f6Ma)iHiias$toE«8ffigiJ$^)a-r*fii^ 

l\ ^Oi^. -8P$»EEffiLrESSKSB$»/aLrt 
[0 0 19] 

[aaai ataaftaaa «. 



(5) t#ga¥9-8 2 3 3 2 



Jtlfcfll 

W$ 1 . 6mm, 13mmX3 7mm(DjftS9 5%ffl 

Us »E®lc£»©/Stt©iJbfflfclH]B£EiaLfc. »E 
ffljSmi-<fc y-E-0)ilS$*DEE®Lr 3mmx 3mm(D 

•s$©fiKLfc^> aaitT*^t--vy;u»*9 3%, 

ht»*4%. ^>v^r;ut»*3%^3iSfi(DCMC 
SIC. -*f©E&P-./U£jILTJ5£0. 5 5mmlCi| 

§SLfcffi«£*#fc. arc. ^roE«a«SB<o-*<oiaciffi 

^(OOSPlr. Jf£0. 1 5mmU®=9H«f 
-?tt©y-K*£X#-;/ hJgtSLT*«B<»SMK£1# 
fc. 

[0 0 2 0] Hfii«l2 
Jf tS 1 . 6mm, 1 3mmx 7 4mm©X#>i/#N i 

■f'<#l9$'*>to£5SXL-<\ 6mmx3mmfl)f8<jj? 
E®£*Tf £}?Em;&£©-*f£mlvC. BB«£«© 
a®£»EEBU *©+>C>B©aill::$L< 3mmx 

3mmO)®ja$wr4Etsffis*»sfcLfc. -e©&, tt 

*att«l=, BBB1 J:nCjEffiS*ll«M«%«. R 
JSLfc. *e. KSR©»ffi£. *©«£#BC-#© 
EBn-**aLr»EB#»B*frlV B¥£fcEB 
BBtBttKflttjFtf. *0)E5aic#»(D«*t,-3lHfl 
ffi$4j«Lfc. *©EI8»tt©«f>i&tt-<?«JKU 
iB«»l=l*««©EIMR»*«»J«**ifc 2ftO)S«lll© 
fc«;**ifcWi»lS£1tfc. *©&gffi©i*E18 

a»*:?^»ifc»*Lfc*. y-K*«*©iasf= 

j88LT*SBiE©««i£®fc. 
[002 1] 1**05 

m&9i 1 icfclfSffEffi^DadbSt LfcffEfflftMKtt 
*. B*©ffEB*<¥&&ffEB£JI£ffllife£l»M*. 

£@*ilcL-Ctt*©«ffi£$fc, 
[0022] *IC . ±IB©Ht£« 1 . 2 &tf(i£5tE0l](D£ 

*©««1 oofticot. «j-KM-roe-;u^xh^tT 

u «BfLfcR<D3ioay*icj:yi8ft»a$S(gwi= 
jfflSLfc. (#*x* BffittiSftf? An*** rx 
hiS&Afij 13 4. 13 5*-v) . 

i*. 5 tt*<?i3sas 1 1 . 8NaT©^aa^feofc. 

B*M=. 1 0 0«t<D¥$3l5§$£Sli1 9. 6NtJ5o 
fc. CtiKttL. *£n©a&l*£-C9IB9BI*** 
<. Ta« D »l*01?»ofc. H^IC. &1 0 0tt©¥$© 
5I5§»SI*2 1 . 6Ntfcofc. 



[00 2 3] 

[BR©***] *»WI=**itf. y-KKSBBf** 
««©E»«B©«B*E]flBI=»«U *©dbBK 'J 
-Ktf flUtoEJMEBOWBBCU- 

K**»»T*i=ifcu /b*i^E*-cH*«aw**« 

0»=»4><-*©Ui8«iOTiStl=#6*i. iiVMi:! 
£$4ifeattft<*&ii«. Sfc. *©E$§«a5©C3db® 

I*. »EB£Dfli!bBlc»*LfcffEm56j|lcJ:y, *?L 

mta««B$»EE«-r 4 c tic* y ®iiiicj&»s-e 

&lM*fiR©3fil=5»tt©¥JifcE®K»£»fifc 
B. KSffiSfi^ES-r-5ctlzJ:ygMWIc«tt(DPfl 
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